POLICE SCIENCE
The criminalistics laboratory occasionally is confronted with the challenging problem of identifying the car make, model, and year source of broken parts left at hit and run accident scenes. One of the common types of broken parts in the past has been headlamp glass. The advent of the standard sealed beam unit, however, decreased the value of this kind of physical evidence because of lens interchangeability and the absence of pattern character which would be useful for identification of the car source. Shortly after the end of World War II the automobile manufacturers began to place on their products safety devices functioning as parking and turn signal lenses, which in the experience of the authors are likely to be found at hit and run accident scenes.
To date, this potentially valuable kind of evidence has received no serious attention in the criminalistics literature. This paper is an attempt to overcome this deficiency through the presentation of an identification scheme for front parking and turn signal lenses found on American made cars for the past ten years.
In the beginning the intent of the authors was only to gather a collection for use as comparison standards. As the collection neared completion it became apparent that this particular type of automobile part offered many advantages for identification over the headlamp lenses commonly discussed in the literature. Among the advantages which could be seen by studying the entire collection these were outstanding: step by step procedure; if certain features of a lens are missing it should be possible to effect an identification, or, at least, narrow down the possibilities to a very small number.
4. The class features chosen should be clearly recognizable or determinable.
5. The variation of features within a single lens should be taken into consideration.
INTRODUCTION TO SCHEME Scope of Study. The lenses included in the study are those for use as front parking and turn signal lenses on American made passenger cars for 1950 through 1959. Parts serving the double purpose of foglamp and signal lens were found on a small number of cars. These were included, while parts designated for use as foglamps only were not. No distinction was made between right hand and left hand lenses in those cases where one is the mirror image of the other. The total number of lenses studied was 182.
Each lens in its entirety was considered during the gathering of data as presented on Chart I. However, in gathering the data for Charts IIA and IIB a decision was made to consider only the lens face proper, while excluding the rims and sides. It was reasoned that inclusion of the latter would unnecessarily complicate the scheme, since, as a practical matter, when these are present it is highly probable that parts from the face will be also available.
Lens Sources. The lenses studied were obtained directly from each of the major manufacturers of American made cars. Data identifying each lens was supplied by all, but in some instances, where incomplete or in question, was amplified or verified through local sources. Information relating to the meanings, reproducibility, and authenticity of certain embossed data was developed or confirmed through local parts dealers.
Sample Size Required. The amount of sample required for successful identification through Part I of the scheme assumes a position of secondary importance as compared with the necessity of obtaining fragments bearing specific groupings of letters or numbers. Since most of these are to be found along a lower or upper edge it can be expected that they will be retained with the car by the mounting element.
The important factor limiting useful employment of Part II of the scheme is sample size. All data represented can be determined from fragments having the approximate size of a 250 piece.
Equipment. The equipment necessary for the successful use of the scheme is undoubtedly to be found in even the most rudimentary laboratory. A Geneva lens measure is the only specialized piece required. A description of this instrument and instructions for its use is to be found in the listed reference.' In addition, a pair of dividers and an accurate 6 inch scale (Lufkin or equivalent) are necessary. A simple hand lens, or low power stereoscopic microscope when available, will be found to be of convenience with certain lenses. While not being absolute requirements, two further suggestions can be made:
1. The purchase of selected lenses from local parts dealers representing both basic class features and unusual departures from such features. These are suggested: 23, 24, 37, 44, 46, 90, 93, 102, 151. 2. The preparation of a card index by transfer of the data presented on each of the three charts. This enables a simplified, rapid, and systematic search for the lens or lenses which fit the descriptive features represented in the questioned fragment. Cautionary Considerations. The effective use of any identification scheme requires an understanding of the basic principles of identification. Many of these principles are inherent or at least implied in the method presented. For purposes of emphasis a number of cautionary notes are given:
1. Ultimate identification should be reserved until confirmation is had through direct comparisons against authentic samples obtained from local parts dealers.
2. Only the actual presence of a given feature is of eliminative value unless the amount of sample on hand is sufficient to justify a belief that it is entirely representative.
3. Some identification features are determined by instrumental measurement. Lenses can be eliminated only if they fall clearly outside the range of values established from the questioned fragment. Consideration should be given to limits of accuracy as specified under each type of measurement.
4. The worker should make every effort to gain an understanding of all class characters IO'Hara, C. E. and Osterburg, J. W., An Introduction of Criminalistics, pages 58-60, Macmillan New York, 1959. [Vol. 51 before applying the scheme in actual practice. This can be accomplished more readily if the samples mentioned previously are at hand for familiarization. Method of Presenting Data. The manner of presenting the data found in Chart I requires no special explanation. The method of presenting data as found on Charts ITA and HB takes into consideration the likelihood that a considerable portion of the lens can be missing. The seven class features selected are arranged so that they proceed from clearly recognizables, which are present regardless of location on the lens, to characters less recognizable but determinable and possibly variable in a single lens. This kind of presentation is not restrictive in the sense of step by step identification keys, but rather, enables the worker to take advantage of such features as are available, limited as they may be, to gain the maximum amount of information towards the identification of the particular lens source.
Makeup of Scheme. The overall identification scheme is divided into two parts:
Part I consists of a tabulation of data determined from embossed numbers and letter combinations. When present in their entirety, these are useful for the specific identification of the lens source. The data is presented through Chart I which is accompanied by short discussion.
Part H is for use when the available sample size is small and does not include (or only partially includes) embossed markings as tabulated under Part I. It is here that the greater part of the study is represented. The method of presentation has been chosen to give the worker the flexibility necessary to account for the variations of available features likely to be encountered in practice. It seeks to characterize in tabular form each of the lenses on the basis of the presence or absence of seven class features. The method of presentation is by way of two charts (Charts HA and HB) accompanied by a detailed discussion of each chosen class feature.
SPECIFIC DETAIL. PART I oF ScEmE
On Chart I there is tabulated in column form data pertaining to embossed letters or numbers for each lens by make, model, and year. A description of the column content under each main heading follows.
Assigned Lens Number. This column identifies each lens by an assigned number, which for the sake of brevity is carried over and entered into Charts IIA and IIB. Cognizance should be taken that a given lens can be specified as original equipment on several year-model cars. Part Number. When present on a lens it usually consists of a series of 6 or 7 numbers, and is to be found along the inner edge of the rim. Whether or not it was the manufacturer's practice to place such numbers on a lens is indicated by the presence or absence of parentheses. Parentheses used to enclose the numbers indicate that the manufacturer's part number appears on the lens. If parentheses are not used no part number will be found.
Cars on which the left and right hand signal lenses are mirror images of each other sometimes bear different part numbers. In such cases only the lens for right hand use has been entered into the chart. No confusion should arise on this account because the numbers differ (if at all) only by one in the last digit. In addition, these are usually accompanied by the designations RH (right hand) and LH (left hand).
It is clear that if a part number is found on a lens fragment its value is great towards a specific identification of the lens source.
Other Numbers. These consist of 3 to 5 numbers sometimes in combination with letters, and are to be found at the same location as part numbers. They are usually lens manufacturer's designations and can possibly differ for the same lens, especially if a replacement is involved, since the data presented are those determined from lenses used as original equipment on production model cars.
Letters. These ordinarily consist of 3 to 6 letters to be found on the outer lens face. When present they form the basis for a specific identification. Here is also found the indication of handedness (RH, LH, etc.) . When designation RH only appears in this column, LH is to be found on opposite lens.
Supplementary Data. Certain automobile manufacturers and lens makers symbols occur repeatedly, particularly among lenses used by a major manufacturer. While these have little value for specific identification they are useful for elimination purposes. The data under this column heading is presented in the form of numbers which are related to particular symbols, words, or word groupings through an illustrated key. See Key to Chart I. Isolated numbers or letters not recurring so as to identify a given maker were disregarded. 
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SPECIFIC DETAIL. PART II OF SCHEME This portion of the overall scheme divides the total number of lenses studied into two groups. The division is based on the presence of molded designs on the inner surface only, or on both. If the lens fragment is seen to bear moldings on the inner surface only, the worker will use Chart IIA in his search to find the lens (or lenses), the tabulated class features of which best correspond to those determined from the questioned fragment. In the event that moldings are present on both surfaces use is made of Chart IIB.
The division is necessary because of the impracticability of determining lens shape (N/ID expression) on lenses having moldings on both inner and outer faces, a feature having great identification value with those lenses having moldings only on the inner surface. In addition, the character of outer surface moldings were usually different from those to be found on the inner surface.
Having determined which of the charts is to be used, the worker can proceed with the further characterization and possible identification of the questioned fragment through the use of the class features which follow.
Type of Material. Only two types of material can be involved: glass or plastic.
Striations. An uncommon feature consisting of V shaped grooves, usually minute and closely spaced, arranged as a series of parallel lines normal to and within a zone of curvature. See Figures 15 and 16.
Molded Inner Surface Designs. This has to do with the various functional molded surface designs, and it is one of the most useful identification features included in the scheme. The many varieties represented have been classified into three main groups:
Curvilinear: Designs which are circular or round, and include two or more annular zones. See Figures 1-4 Hornet: 1950 1951 1952 -Early 1952 -Late & 1953 1954 1955 1956 -1957 1958 -1959 Jet: 1950 -1952 1953 -1954 1955 -1959 Pacemaker: 1950 1951 -1952 1953 -1959 Super: 1950 1951 1952 -1959 Wasp : 1950 : -1951 : 1952 : -1953 : 1954 : 1955 : 1956 : -1957 : 1958 : -1959 
1954-1959
NASH:
Ambassador : 1950 : 1951 : 1952 : -1954 : 1955 : 1956 : 1957 : 1958 : -1959 : Rambler: 1950 : -1955 No.
Part Number Other Numbers Letters Data (see tey)
NAsH:--Coninved Rambler:-Continued 1956 1957 1958 -1959 Rambler Ambassador: 1950 -1957 1958 1959 Rambler American: 1950 -1957 1958 -1959 Rambler Six: 1950 -1957 1958 -1959 Rebel: 1950 -1957 1958 -1959 Statesman: 1950 1951 1952 -1954 1955 1956 1957 -1959 Chrysler 300: 1950 -1954 1955 -1956 1957 -1959 Crown Imperial: 1950 1951 -1953 1954 1955 1956 -1959 Imperial: 1950 1951 -1953 1954 1955 -1956 1957 1958 1959 New Yorker: 1950 1951 -1952 1953 1954 All Models: 1950 1951 1952 -1953 1954 -1955 1958 1959 Capri: 1956 1957 Continental: 1956 -1957 Premier: 1956 1957 MERCURY: 1950 1951 1952 -1953 1954 1955 -1956 1957 1957 -Quadra-lites 1958 1959 THUNDERBIRD: 1950 -1954 (1595187) 
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A study of the information tabulated under this heading will reveal that many of the lenses are characterized by a combination of two (see Figure 14) , or even three of the above main classifications. Such combinations when found supply an identification feature having selective value.
Ltens Shape (N/D Expression For Use with Chart IIA Only).
A person viewing the complete collection of 182 lenses for the first time would be struck by the variety of lens shapes represented. Advantage was taken of these varieties through a series of surface measurements effected with a Geneva lens gauge. Through data resulting from its use, as given by an N/D expression, it is possible to gain useful information regarding the shape of the intact lens from which the fragment(s) originated.
Such an expression is obtainable from the outer surface of all lenses excepting those having molded surface patterns on both inner and outer surfaces. This feature is determinable, at least in part, regardless of location on the lens, and is independent of the character of molded designs on the inner surface.
Advantage was taken of the fact that at any location on the lens surface, curvature, as indirectly reflected through the N/ID expression, was associated with one of the basic molded inner surface designs, i.e., curvilinear, lenticular, rectilinear. This was accomplished by determining a N/D expression for each variety of underlying molded design present. The data thus gathered was entered where applicable, under the appropriate column heading.
General Considerations. The sample size required is approximately that of a 250 piece. This dimensional limitation is imposed by the distance separating the 2 outermost posts of the Geneva gauge.
All readings between 4-1 diopters are read as zero.
Readings are made to an accuracy of 14 diopter when the lens fragment is plastic, and =0 diopter when it is glass.
All readings should be taken with the Geneva gauge held at right angles to the lens surface.
Procedure for Determination.
The long axis of the gauge is positioned to correspond with the lengthwise direction of the molded pattern and readings taken. See Figure  17 . A second series of readings is taken at 90 degrees to the first. See Figure 18 .
The first set of readings in diopters is established as a range and recorded as the numerator (N), and similarly the second is recorded as the denominator (D).
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Procedure For Searching Data. Search under the column heading "N/D Expression" for ranges of N and D which will include that recorded for the question fragment. This search needs only to include readings which are associated with the one or more basic designs which underlies the surface from which the ranges were established.
It is recognized that in practice the questioned fragment(s) can be of such dimensional form that one part of the expression is determinable but the other is not. A search of the data for either N or D, as applicable, can still provide useful eliminative information. Special Considerations.
The designation E occurring as part of the N/D Expression signifies the presence of a central area which is extreme in curvature, thus beyond the reading limits of the Geneva gauge. See Figure 19 .
The designation (R) occurring as part of the N/D Expression signifies the presence of a prominent angular ridge and is diagnostic of lenses having shapes similar to Figure 21 . Recorded readings which precede the (R) were made by reading up to but not over the ridge.
Lenticular designs are usually in such a combination as to present a cruciform appearance (Figure 24 ). For this reason it was found necessary to record two sets of N/D Expressions for this design category: one for the 12 to 6 o'clock position; the other for the 3 to 9 o'clock position. Each is independent of the other.
The greater majority of lenses bearing circular designs are of such shape that no confusion will arise in determining the directions of N and D. Its applicability as an identification feature is in that it accounts for obvious differences in spacings of concentric zones (curvilinear designs) or ridges (rectilinear designs).
The count for either kind of deiign is made with a pair of dividers set for a span of s". The number of zones (or ridges) included is determined by setting one pointer at the bottom of a molded design while the other is brought to rest over the furthermost zone (or ridge). If the fragment is less than Y8' in the required direction an approximate count can be made by a careful extrapolation.
The spacings of zones and ridges can vary in a given lens. Data recorded under this category reflect these variations by being entered as ranges wherever applicable.
Embossings, This classification feature has to do with small, usually rounded embossings. Several varieties are shown through Figures 26-31 . No attempt was made to sub-classify this feature on the basis of varieties represented. However, it is extremely useful for direct comparison against known lenses.
The fact that these embossings were usually present within one or more of the basic molded designs was used to tabulate the data under the column heading "Embossings". The data was entered by placement of an x under present or absent, or both, as applicable. A further explana- 
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Chart A absent columns indicates that some but not all of such designs bear embossings. Rectilinear: The considerations as described under lenticular designs are to be applied. A few lenses were found to bear embossings which were not within one of the basic designs. Lenses to which this situation applied are identified 
FIG. 26-31
under the column heading "Remarks" with the phrase "unpatterned areas embossed". Diameter of Central Zone. This feature is applicable only to lenses having curvilinear molded designs the centermost zone of which is a clearly defined circle. When present in its entirety this measurement is easily determinable to =[= Y32", with the aid of dividers and scale. If the fragment includes only a portion of the center zone a geometrical construction can be used to approximate the diameter.
The worker's attention is called to possible situations involving fragments bearing rounded lenticular designs, and to which this measurement is not applied. These can be confused with true centermost circles, and are to be differentiated by the presence or absence of straight walls defining zone limits. A straight walled central zone as depicted in horizontal section by Figure 32 properly falls under this class feature. Walls which slope away from the central area as shown by Figure 33 are representative of designs such as Figure 10 , and are not to be measured.
Outer Surface Moldings (for u-se with Chart JIB only). The usage of the columns falling under this main heading is best understood by referring to Figures 34-40 , which identify through line drawings (seen as horizontal or profile sections) the various kinds of outer surface designs which were represented. Each kind of design was assigned an identifying Roman numeral for entry under the column heading "Class Numeral". A further breakdown of each main class was effected through a measurement of C (Crest) and T (Trough), and entered under the appropriate column(s) as applicable.
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Renmarks. This column spacing is used for those lenses which had some degree of individuality, or to which special considerations were applied.
SUMMARY
The scheme described provides a systematic method for the identification of automobile front parking and turn signal lenses to be found on cars of American manufacture for the period of 1950-1959. It is designed for criminalistics use and requires only a fragment approximately the size of a 250 piece for development of useful information. The scheme makes unnecessary the gathering and maintenance of a complete lens collection. Aside from its practical usefulness it is believed that the workings of the scheme is illustrative of an approach to criminalistics identification which can be applied to other kinds of physical evidence.
